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Description 

Thto invention relates to an artW^ 
space hJly enclosed by a wall and f Bed In fufl or in part wfth oiie or aclhw eubetaiK^ eaid wel be^ 
made using a biodegradable polymeric nwterlal permeaWe to the active aubstance. 

For the controlled delivery of active substances articles have been developed showing a great diversity 
to shape, sizes and other properties capable of affecting the rate of delivery of an active substance from the 
the usaWUty of the article. Particularly the selection of the material of which the article Is made can largely 
affect the final possWities of using the article. On the basis of the nature of the materials used, whfch are 
often pdyriierfc materials,*^ 

things, are intended for use In man and animal, into two groups. On the one hand, there are the articles made 
of materials that cannot be broken down in the body. After the active substance has been deliv ered, the artde 
must be removed, which may be regarded es a drawback. On the other hand, there are the articles on the 
basis of (bfo)degradable materials. When the active substance has been delivered inful or in part a breakdown 
of the article into components innocuous to the organism occurs so that removal of the article is no longer 



-Hydrogels and Biodegradable Polymers for the Controled Delivery of Drugs' by NB. Graham and D.A. 
Wood m Polymer News. 1982. Vol 8. pages 230-238. discloses alt kinds of delivery systems on the basis of 
biodeoradabie polymer substrates charged with active substance, which polymer substrates, among other 
things, can be subdermaUy applied to man and animal Such delivery systems may have the form of, e.g., spbe- 
rical^artSdes. These particles consist of biodegradable matrices surrounding the active substance. Such a 
delivery system, however, has the drawback that the parlWes can herdry. if at at, be s^ 
the active substance would not be accepted. The same drawback is connected win other deevery systems 
referred to in this artide, such as rricrocapeutes having an average ske of 5 to 50 pm. The above ertide by 
N B. Graham and D.A. Wood further mentions fitans as delivery system. Such f fens, however, have the draw- 
back that a subdermal use thereof requires a surgery, which Is considered laborious and may also involve cer- 
tain risks. 

The usabiity of an artide is not exclusively determined by the posafoiity of breakdown of the artide after 
delivery of the active substance. Also the posslbllbes of a proper control of the rate of delivery of the active 

- 1 i the active substance wtf be re- 



substance are important when designing an article. Because in many i 

leased by a diffusion process, the material selection may again be a deceive factor for the delivery properties 
finely obtained by the artide. Besides, it is also possible to affect the delivery properties by varying the shape 
and sizes of the article. _ ■ 

-Sustained Drug Delivery Systems II: Factors Affecting Release Rates from pory-e<»prolactone and Re- 
lated Biodegradable Polyesters- by CO. P» at at in J. Pharm. Sc., Vol. 68. No. 12. 197^ W 1534-15M. 
discloses fwns on the basis of homo- and copolymers of e-caprdactone. DL-lactic add and glycoHc •oo^WRft 
regard to the microcapsules on the basis of pory^-caprolactone deserted in this artide and in US. Patent 
No. 4,148.871 of C.G. Pitt et al (1986) it is particularly advanced that these are prepared by melt extrusion, 
after which the ends of the resulting hollow tube are dosed after fining with the medicine. These rrwjrocapeisos, 
however, have tr*dravrback that t^ 
varying the well thickness of the hoiw 

2 to 3w 

For the delivery of ective substances having a high molecular weight European Patent Application No. 
B6402527.5 (Porous bfoadsorbable polyesters, 1986) of A. Schindler describes the devetoprnent of e porous 
degnjKteWef tore made of polymer. 

•Controled Release Tech oologies: Methods. Theory and Applications-. Vd. II. by A.F. Kydonieus. W 
ff CRC Press. Inc.. discloses the use of hosow fibres for the delivery of insect ferornones. Further. "Holow 
Fibers es an Oral Sustained-Release Delivery System' by >JLK Hussein et el in Pharm. Res.. Vo t 6. No. 1 . 
1969 pages 49-52, describes the delivery of Phenyl Propanctomine (PPA) from boHow ftores. As Wfcated, 
however, such hdBow f ibres ere open on one side eotriat they am uwuitaUe for t^ 
icines in e subdermei or other use in man and animal. 

The object of this invention is to chained an improved artide 
stance which does not have the above drawbacks. _J ^ 

According to this tovention an artide of the type referred to to the opening paragraph is provided which 
to characterised to that tl» wall to ccrno^ 

date to which one polymeric materiel is permeable to the active substance and to dagradable and the other 
polymeric material It relatively poorly p^nieabto to tr» active si*staiK» arto to 
path for the ddhrerycf the acto 
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tinuous distance leading at least through the polymeric material permeable to the active substance. 

The article according to this invention is a hottow article rnade of a c^Wiiatto 
in which article the hollow space may contain a pure active substance, a diute form or a dispersion of this' 
substance in a matrix and the ends, edges etc of the article are closed. 

The biodegradable polymers to be used for the hollow articte m 
polyglycoflc acid, poly(^iolactone), |»ry(p^droxybutyric acid), pory(hydroxyvalerate), porrfcrtrmsters)' 
poryO-ammo acids), including esters of poryglutamic add and finally porydepsipeptldes, potyanhydrides and 
pdyphosphazenes. Moreover, ail the (copolymers derived from the above polymers may be used, including 
Week copolymers and stereo complexes of polymers formed from opticaly active rrxmomers from the above 
groups. 

When the article according to this invention is used subdermafly. use is preferably made of (cojporymers 
that are properly degradable and do not give body-foreign products and/or toxic by-products after or during 
degradation. Examples thereof are poJytactic acid, poly(^hydroxybutyric acid), poMe-caprolactone), poMa- 
arntno acids) as well as derived (co)polymers. ' ^ n 

The hollow articles used may have such shapes and such sizes that in human use they can be applied 
subderrnaJly without problems in accordance with generally accepted guidelines. Consequently, the articles 
made according to this invention may be injectable so that a surgery need not take place. Because the articles 
according to the invention preferably have a length up to 5 cm, they can be easly traced. When usedvetert- 
narty. the sizes of the article may be considerably larger. 

In the hollow space of the articles various active substances can be used, such as medicines, hormones 
and related products. When inserted, the articles according to the invention deliver the active substance to 
the booy for a certain period of time which may vary, e.g., from 1 week to some years. According to this invention 
the delivery period and the delivery rate of the active substance used can be easily adjusted by adaptation to 
the structure of the article. 

The biodegradable article according to this invention charged with active substance can be used in agri- 
culture and horticulture, in which insecticides, feromones, repeUants. and related products may be used as the 
active substances. 

The hollow articles used according to this invention consist of a coa^na^<At^crmontKiyn^m^ 
tenals having different permeabiities to the active substance. For the purpose of Mustretbn a combination of 
two polymers wi be described hereinbelow. Moreover, by way of example in this specification, the article for 
the corrtrotted delrvery wai have the form of a ho^^ 
af^po^wllhaveto^ 

has a relatively low to very low perrneablity to the active substance. 

The hollow tubes used according to the invention may be rr«cte by means of the foflowino technloues: 

a) coextrusion of the two polymers in the melt, ^ 

b) melt extrusion of one of the two polymers followed by dipcoating with a solution of the other polymeric 
material from a suitable solution, 

c) successive dipcoating with two solutions of the polymers. 

Tbja}. In case of coextrusion two molten polymeric materials are simultaneously pressed through an in- 
jection moulding nozzle via separated feeding systems. This injection moulding nozzle consists of two or 
more composed ducts or openings. The interior of the inner duct is a hollow needte through which inert 
gas can be injected via a separated feeding system. By selecting such a suitable construction of the in- 
jection moulding nozzle, rioBow hibes can be fcriried havi^ 
sitic^ofthecTrfferempoly^^ 

the structure of the cross-section of different types of holow tubes. 

Figs. 1 a and b show how a polymeric layer poorly permeable to the active substance partially covers 
the interior or the exterior of the highly permeable layer. By varying the surface coated with poorly per- 
meable porymer the rate of delivery of t he active substance can be adjusted. 

Fig. 2 schematicaly shows another cross-section of a hollow tube of a porymer substantially ^perme- 
able or poorly permeable to the active substance, in which a portion of the wall is replaced by a polymer 
permeable to the active substance. By varying the surface ratio of permeable/poorly permeable polymer 
the rate of delivery can be adjusted. 

Figs. 3a, b finally show a scheniatfc cross-s^ 
position of more than two layers permeable and poorly permeable to the active substance. By thus forming 
the structure of the wall of the hollow tube not only the avalabe surface through which delivery of the 
active substance may occur, but also the distance over which the active substance must diffuse through 
the permeable layer is considerably extended. This may provide an additional posatoiity of coritroiUno the 
level of delivery of the active substance. ^ 
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To b). In case of melt extrusion followed by dipcoating a hollow tube having the desired wafl structure Is 
made in a multistage process. In stage 1 a hdlow tube to made of pern^ 
extrusion. In stage 2 the hollow tube is passed through a soMion of pocrlype 

solvent By evaporation of the solvent under the proper condftfans a holow tube Is formed having at Ss 
exterior a compact layer of poorly penneaWe polyfiiar. Stage 2 can be repeaW 
Finaty tostage3aportfonc<tte 

to obtati the desired level of delivery of active substance (schematic cross-section shown in Fig. to). U 

reo^ii^ pitor to carrying stage 

by removing this cover after carrying c^ atage i Ttws, m 



U is also possible to obtato a hollow tube having several permeable and poorly permeable layers by 
applying further dipping. cYyi^ • 
Toe). Both the compact permeable layers) and the poorly permeable layers) are made by means oftfie 
5^coatingtechn^o^scrtt)eo\ By a proper combination of di«x^^ 

tubes am obtainable having the structures shown in Figs, to, b arid 3a. b. When making hoOow tubes by 
means of the dipcoating process, the holow tube must be supported by a metal, glass or plastfcrod. 
The hollow tubes made in the following examples have been mate by means on^ 

"'^e^artt^Tor the coniroled delivery of active substance according to the invention has the foBowing ad- 



- the rate ( 



of delivery of an active substance from the article to easSy adjustable by means of the structure 
of the articto. using ^ or iTK«biodegn^ 

9 desired, depending on, e.g. the wishes regarding the level of delivery, the article to degjedatte in parts 
duririg the period of irnr^rtat^ 
ptetaty; 

- the article is suitable for the optimum delivery of various types of meoWnes and other compounds. 

If the article eccording to the invention to intended for subdermat use, it can be readly made via known per 

se techniques in s form in which 

- trwarlictocanbeeaslyapfrfledsubdermaHybyme 

- eas^removed if it turns out that the patient does not endure the mecfidne. 
Further to the above. » may be observed that trie rate of « 

by affecting the drference in permeaMHy to the active substance wfthin the ^^^^^ * 
leaat two fjefyrnerte niatertato b^ 

With reference to the acoompanying drawing, which shows a number of bibutarstructuraa of the •rtfcte, 
the invention can be further Bustratad by the following examples. In the examples the delivery propert^of 
hoOow tubes are deterrrxned by using the steroid norgestrel. The values given in the following examples for 

the delivery of norgestrel were measured as foeows: 

The hollow tubes were cut to lengths of 4 cm snd filed with a 30 wL% dispersion of norgestrel castor 
oi The erxtecf the filed tubes were sealed with acr^ 

in glass vessels fled wit h 250 ml dbtiled weter. Delivery experiments were carried out at 37-C wfth 
stirring ( 1 50 rpm) tcr a period of 6 r^ 

at an absorption maximum of 247 nm. 

The rnaterWs used for composino 

norgestrel and the permeable poryrner pofy-e^aprolaca^ 

2, respectively . 



Example I 

PREPARATION OF ARTICLE 

By coextrusion of pofy^-^protoctone (Mv 50,000) at 70*C and pcfy-L-lactfc acid (Mv 180.000) at 1WC 
a hoOow tube was made having an external diameter* 1.5 rnm arid a tc<a!wal 
extrusion a ory nitrogen abn^ 
inner wa« * the ricarjw tube consisting 
in Fig. 1b). The layer thickness of the potv^ 

tubes of pory^prolactone wit hout a pofy-L-lactic acid coating and hollow tubes internally covered completely 
wahpcfy4.4actfcecki 



4 
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DSLXVXRX OF NORGESTRKL rROM TBS HOLLOW TUBKS IADS 

hollow tube hollow tube hollow 

tube 

uncoated conpl. coated 4/5 

coated 

delivery 21.5 ± 2.0 0.1 ± 0.03 4.8 ± 0.5 

[ug/cm tube. day J 

Example II 

PREPARATION OF ARTICLE 

Poly-e-caprolactone (Mv 50,000) was extruded at 70*C to form a tube having an external diameter of 1 5 
mm and a wall thickness of 140 urn. By means of dipping into a 5 wt% polyiner solulton of poly^Uactlc acid 
(Mv 130.000) in dioxane and subsequent evaporation of the solvent samples having a length of 40 mm were 
provided exteriorly at room temperature wftha poly-Uactic acid coating having a thickness of 20 am. Then 
1/5 of the pory-L-lactfc acid coating was removed by cutting (a schematic cross-section is shown in Fig. 1 a) 
For the delivery tests there were also made a hollow tube of pofy-s^proiactone uncoated with poly-L-tectic 
acid and a hollow tube of poty-e-caprdactone completely coated with pory-L-lacticacid. Solvent residues were 
removed by an extensive flushing and dryfog procedure. 

i 

DSLXVXRY OF NORGESTREL FROM TBS HOLWW TOBSS MADS 

hollow tube hollow tube hollow 

tube 

uncoated compl. coated 4/5 

coated 

delivery 2 3.0 ± 3.1 0.05 ± 0.01 

[fig/cn tube. day) 



5.0 ± 0.6 



Example H 

PREPARATION OF ARTICLE 

A Teflon rod having a diameter of 1 mm was dipped at room temperature into a 10 wL% polymer solution 
of pory-L-lactic acid (Mv 50,000) in dioxane. After evaporation of the solvent. 1/4 of the polymeric layer was 
removed, followed by dipping into a 1 0 wt % solution of poly-e-caprolactone (Mv 50.000) fn dioxane. After evap- 
oration the rod was dipped once more into the solution of poly-L-lactfc acid in dioxane. After evaporation, 1/4 
was again removed from the exterior layer of pdy-Uecoc acid. Fig. 3a shows a schematic cross-section of 
the hollow tube after removal from the Teflon rod. The thickness of the different layers was about 30 urn. The 
outside diameter of the hollow tube was 1.1 mm. SbnterJy. a hoOow tube was made wfthout a third layer of 
poly-L-tecbc acid. Solvent residues were removed by an extensive flush tog and oVymg procedure. 

DE1IVERX OF HORGESTREI. FROM THS HOIAOW TOBSS MADE 

2 -layered article 3-layered 
article delivery 31.5 ±4.2 1.5 ± 0 .03 

flig/cm tube.dayj 

Fig. 2 shows a tubular structure in which the wall portion 1 formed from relatively poorly permeable poly- 

5 
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mcrie material and th. wai portion 2 formed from retebvely ^^^^^^J^^^. 

^eabte malarial having diskibutod then,., fewer or mora larg. particte. from the relatively pooriy 

^dafa^^maabttyh.thaactt.aaubs^^ 
wafl of tr«articiei, to be made rr«y vary within very broa^ 
junction with the nature of the active substances) far controlled delivery. 



, An artide for the conned delivery of an active substance, cornprising a ^'^^r^^ 
^ arni f»ed in lu. or r, part with one or more active ^ W ^^ ( ^^" ^ 

!~rt»hi« ndvmerie material permeable to the active substance, characterized in that the waWlaconv 

at least through the polymeric material permeable to the acSve substance. 
2. Anartideasdaln 1 edindaim1.ch.racterb.dinthattr»ar^ 

position to form the wall of the articto. 

4. Anar^eaada^^cha^te^^ 

^tertela. said layers envetoptog each oth* In a partiafly ov^l-pptog postotoru 

5. An artide as claimed in daim 3. character^ In that the individual wall '^^^ 
permeable to the active substance and the material relative poorly perm***, to the active subatance 
are composed to a one-layered wal. 

6. Anar^asdaim^todaiml.cl^*^^^ 

materials b selected from the group of the biodegradable polymers ^^J^^^^^ 
^fcadd ootvdvcollc add. pdrtc-caprolactone). rx^rrydroxybutyric add). P<^f^roxy>«to«»K 

^eearrtpdyph*^^ 

eo ccrr^exea^W. formed from optically active monornera from the above group* 

7. An article as daimed in daims 1-8. charactarfied in that the active substances are pharmaca. 

8. Anartk*aactaimedmdaim6,ch.ra«^rf^ 

9. Anartki.asdainredtodaimsl-e.crm^ 

1a An artide a. daimed to dato* 1-6. ch^teri^ 

11. An artide a. daimed in claim. 1-6, cr»r»ot^ to tr^ the active substances a 



1Z An artide a. daimed in daims 3-11 . character** in that the outside cfia^ter cf t he hc4ow tube is not 
more than 5 mm and the length is not more than 10 cm. 
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hollow tube is 3 mm and the length ts 5 cm. 

14, An article as claimed in daims 1-13, characterized In that the difference In permeabBity to the active 
substance Is affectable within the employed combination of the at least two polymeric materials by ad- 
justment of the mutual relative porosty of the at least two polymeric materials. 



PatentansprOche 

1. Artikel zur geregelten Abgabe einer aktiven Substanz, wefcher einen voflstandig durch etne Wand einge* 
schtossenen und ganz oder telwetse mft elner Oder mehreren aktiven Substanzen gefDflten Hordraum ent- 
hfllt, wobei die Wand unter Verwendung eines biotogisch abbaubaren, polymeren, fur die akuve Substanz 
durcrdassigen Materials hergestetlt 1st, dadurch gekennzeichnet, dass die Wand hauptsachJich aus einer 
Kombtnation von mindestens zwef verschledenen polymeren Material ien besteht, von denen ein poiyme- 
res Material fur die aktive Substanz durchldsslg 1st und abbaubar tat und das andere polymere Material 
fur die aktive Substanz ver haJtnismassig schlecht durchiassig ist und abbaubar 1st, und der Befcrderungs- 
weg fur die Abgabe der aktiven Substanz aus dem Hordraum an die Umgebung des Artateis sine konti- 
nuierffche Strecke 1st, welche mindestens durch das fur (fie aktive Substanz durctdassige polymere Ma- 
terial fuhrt 

2. Artacet nach Anspruch 1, dadurch gekennzeichnet. dass der ArfikeJ verschiedene geometrlsche Formen 
aufweisen kann. 

3. Artikd nach den AnsprOchen 1-2, dadurch gekennzeichnet, dass er geometrfach auf einem hoMen Rohr 
basiert, das gebBdet ist aus zwei pdymeren Materiaiien, wobei das fur die aktive Substanz durchJassige 
Material und das verhfiltnismassig schlecht durchlassfce Material Jedes einzeln zu einem Wandabschnitt 
geformt wird, welche Wanda bschnitte ate zwelaglger Schichtstoff zusammengesetzt sind, wdhrend sie 
einander in teiweise Oberlappender Steflung umgeben, urn die Wand des Art&eb zu bflden. 

4. Artacef nach Anspruch 3, dadurch gekennzeichnet, dass das fOr die aktive Substanz durchlassige poly- 
mere Material und das ver hfittnismassig schlecht durcMassige polymere Material zusammengesetzt afnd 
urn die Wand des Artikels auf der Basis eines Schlcrttstoffesausnierralsz 

jede fur sfch aus einem der polymeren Materiaiien besteht. wobei diese Schichten einander in teflweise 
Oberlappender Steflung umgeben. 

5. Artikel nach Anspruch 3, dadurch gekennzeichnet, dass die einzelnen Wandabschnitte des fOr die aktive 
Substanz ourcrrfassigen polymeren Materials und des fur die aktive Substanz verhaJtntsmassig schlecht 
durcrtJassigen Materials zu einer einschichtigen Wand zusamrnengesetzt sind. 

6. ArtBcel nach Anspruch 1, dadurch gekennzeichnet, dass die Komblnation von mindestens zwei verschle- 
denen polymeren Materiaiien ausgewShrt ist aus der Gruppe der biotogisch abbaubaren Polymeren, be- 
stehend aus Poryestern, wie Pofymflchsaure, Pofyglykolsaure, Pofy-<e-caproIacton), Pory-(P- 
hydroxy butters5ure). Poly-<hydroxyvaieriat), Poiy-<orthoestar); P^^a-arninosaure). eirtscttiessUch 
Ester von PolyglutaminsSure, Porydepsipeptide. Pdyan hydride und Poryphosphazene und ale davon ab- 
geieiteten Polymere, Co- oder Block-Copdymere und StereoKornptexe von Polymeren, gebBdet aus op- 
tisch aktiven Monomeren aus den obigen Gruppen. 

7. Artikel nach den Anspruchen 1-6, dadurch gekennzeichnet, dass die aktiven Substanzen Arzneimttte! 
sind. 

S. Artatel nach Anspruch 6, dadurch gekennzeichnet. dass die aktiven Substanzen Cytostatics sind. 

9. Artacet nach den Anspruchen 1-6, dadurch gekennzeichnet. dass die aktiven Substanzen Hormone sind. 

10. Arftel nach den AnsprOchen 1-6, dadurch gekennzeichnet, dass die aktiven Substanzen Peptide srnd. 

11. Artatel nach den AnsprOchen 1-6, dadurch gekennzeichnet, dass die aktiven Substanzen Inseknzkto, Her- 
blzide, Feromone oder Phobiermttel sind. 

12. Artfcel nach den Anspruchen 3-11, dadurch gekennzeichnet, dass der Sussere rXircrtroesser des hoWen 
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Rohrcs nicM mehr ata 5 mm und die lange nicM mehr ate lOcmbetagt 

H Artfcel nach Anspruch 12, dadurch ge*ennzefcftnet. dass fur die Anwendung beim Menschen der aussare 
r^ircrimesserdesrwhle^ 

der aussere Durchmesser des hohlen Rohres 3 mm und die Lange 5 cm betrflgt 

14. Artikel nach den Ansorochen 1-13, daourch getamnzeichnet, dass der Urrterschied der Ourchlassigkeft 
fur die aktive Substanz inner haib der verwendeten Kombination von mindestens rwei polymeren Mate- 
nalien durch EinsteHung der gegenseUgen relative Porosift der mindestens zwei pdymeren Materiaben 
beemflussbarist 



Reveniticatlons 

1. Un systeme permettant la liberation controlee (Tune substance active, comprenant un espace creux en- 
tierement entoure d'une parol et rempli totafement ou en partie June ou plusieurs substances actives, 
ladite parol etant realises a Taide dTun matenau porymere biodegradable permeable a la substance active, 
caracterise en ce que la parol est compose© princtpaleement tfune combinaison tfau moina deux mate- 
riaux poiymeres d'rfferents, dont I'un est un materiau polymere permeable a la substance active et degra- 
daUe. et rautre est un materiau polymere relativement peu permeable a la substance actrveetdegreda- 
We, et en ce que la I iberation de la substance active depuis respace creux vers I'exterieur du systeme se 
fait par una voie passant au moins, sur une distance continue, a travers le matenau polymere permeable 
a la substance active. 

2. Un systeme seton la revendlcatx^ 
goomoslquss. 

3. Un systeme sdon la reveiiclcato 

creux forme de deux materlaux poiymeres, dans taquette le materiau polymere permeable a la substance 
active etle matenau polymere relativement peu permeable forment chacun inrtvirtjeUement une pa/tie 
de la parol, lesqueles parties de parol torment un stratifie a base de deux couches s'enveloppant rune 
rautre dans une position de recouvrement per be! pour former la parol du systeme. 

4. Un systeme selon la reverxfration 3, caracterise en ce que le materiau porymere peirneabte a le subs- 
tance active et le materiau polymere relativement peu permeable scot assodss pour former la parol du 
systeme sous forme tfun stratifie a base de plus de deux couches chacuna indfvidue*ement star* formes 
(fun des materiaux poiymeres, lesdites couches s'envetoppant Tune rautre dans une position de recou- 
vrement partial* 

5. Un systeme selw la revendicato 

porymere permeable * la substance active etde materiau polymere retatKrementpeu permeable a la subs- 
tance active se composer* (Tune parol uriicouche. 

6. Un systeme seton la revendcation 1, caracterise en ce que la comblnaison tfau moms deux matertoux 
poiymeres drfererita est cr»^ 

tels que adde polylactique, adde poryglucoiique. porHc-caproiactone), adds pc<y^hy*c«ybutyrtQue), 
pc4y(hydroxyvalerate), pdy<c*t boasters), addes pdy<a-8minee), induant las esters tfadde pc4yoJutami- 
que, pdydepsipeptides, polyaiirrydrides et polyphosphazAnes et tousles porymeres en derivant, lea co- 
potymeres ou les cor^orymeres secjjences ainsi que ies stereocorrtfxaxes de porymeres formes de mr> 
rxxneres optkjoement adits de ces groupes. 

7. Unsysteme salon la revendkatkxi 1 a 6, rjaracterM 
ments. 

S. un systeme seton la revendfcation 6, caracterise en ce que les sub s ta n ces actives sont des derives cy- 



9. Un systeme selcfl to reveiidica^ 
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la Un systeme seton la revendication 1 A 6. caractorise en ce que les substances actives sort da* peptides. 

11. Un systeme seton la revendication 1 a 6. caraderise en ce que les substances actives sort des insecti- 
cides, des herbicides, des pheromones ou des insectifuges. . 

1Z Un systeme seton la r^rxikation 3a 11. caracteriseenraq^ 
passuperfeuraSnwetlalonoAieorn'estpassupeiieurB 

13. Un systeme seton la revendication 12. caractense en ce que. pour une application bumaine, le diametre 
wcttneur du tote creux est de 1 .a mm et la longueur est de 4 cm, et pour una appifcaUon v6ttitnake, le 
diamebeBxterieurdubtoecreuxest^ "mwra.ie 

14 - U " S ^ me 8ek)n rune des «vandfcation 1 a 13, caracterise en ce que la deference de parmeaHM a 
regard de la substance active peut etre modifiee, pour la combinaison emptoyee de materfaux polymixes 
toraqu-te sort au moins au nombra aa deux, par ajustement da la porosito relative mutueUe desdits ati 
moms deux materiaux potymems. 
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FIG. 3a FIG.3b 
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